Abstract The present study compared the effects of 12 weeks of traditional resistance training and power training using rated perceived exertion (RPE) to determine training intensity on improvements in strength, muscle power, and ability to perform functional task in older women. Thirty healthy elderly women (60-75 years) were randomly assigned to traditional resistance training group (TRT; n = 15) or power training group (PT; n = 15). Participants trained twice a week for 12 weeks using six exercises. The training protocol was designed to ascertain that participants exercised at an RPE of 13-18 (on a 6-20 scale). Maximal dynamic strength, muscle power, and functional performance of lower limb muscles were assessed. Maximal dynamic strength muscle strength leg press (≈58 %) and knee extension (≈20 %) increased significantly (p < 0.001) and similarly in both groups after training. Muscle power also increased with training (≈27 %; p < 0.05), with no difference between groups. Both groups also improved their functional performance after training period (≈13 %; p < 0.001), with no difference between groups. The present study showed that TRT and PT using RPE scale to control intensity were significantly and similarly effective in improving maximal strength, muscle power, and functional performance of lower limbs in elderly women.
Introduction
The aging process is characterized by decreases in muscle strength, power, and diminished muscle size and quality (Aagaard et al. 2010; Thompson et al. 2014) . These deleterious modifications have a significant impact upon mobility and ability to undertake daily living activities in elderly people (Berger and Doherty 2010) . Limitations in mobility, typically defined as difficulty in performing physical tasks, such as walking a onequarter mile, climbing stairs, or rising from a chair, are (Verbrugge and Jette 1994) . Although it has been previously showed the importance of strength and muscle size in the lower limbs on mobility and performance activities of daily living, muscle power (the product between muscle force and contraction velocity) is a superior determinant of functional performance (Hazell et al. 2007) , especially for elderly people (Suzuki et al. 2001) . Thereby, impairments in muscle power in the lower limbs in elderly are more critical in limiting the performance of daily living activities.
Previous findings have shown that muscle power declines, which occurs with aging, are sooner and faster than observed for others variables, like muscle strength (Metter et al. 1997; Young and Skelton 1994) . Per year, the decline in muscle power is 3-4 % greater than the rate of decrease in muscle strength (Metter et al. 1997; Young and Skelton 1994) . Thus, muscle power is more vulnerable to aging process than others neuromuscular variables. Therefore, interventions to increase muscle power are critical for elderly people, in order to restore mobility and performance in daily living activities (Macaluso and De Vito 2004) .
The traditional resistance training, which incorporates heavy weights moved at a slow/moderate velocity, has been widely used and observed to attenuate the agerelated effects on strength, muscle power, and performance in daily living activities (Henwood and Taaffe 2006) . Although this mode of training has been widely used, the moderate velocity of execution may not greatly improve muscle power and performance in daily living activities (Earles et al. 2001; Henwood et al. 2008) . Thereby, power training, where the concentric movements are performed at high velocities, has been recommended for elderly people (Porter 2006) . During power training, due to high-velocity movements, changes in motor unit behavior may occur, as earlier activation of motor units, extra doublets, and enhanced maximal firing rate (Fielding et al. 2002a) , which may improve mobility and performance in daily living activities beyond the traditional resistance training.
Regarding increases in muscle power from lower limb muscles, some previous experimental studies reported superiority for power training compared to traditional resistance training (Fielding et al. 2002a; Ramirez-Campillo et al. 2014b; Straight et al. 2015) , whereas others did not find differences between training modes (Henwood et al. 2008; Miszko et al. 2003a; Wallerstein et al. 2012 ) in older population. With regard to functional performance, a meta-analyses (Steib et al. 2010) reported that power training is more beneficial to improve the ability to raise from a chair and stair climbing, while no differences between training modes on timed up and go and walking tests were observed. Another meta-analysis (Tschopp et al. 2011) found a small to moderate effect on functional performance in favor of power training, since confidence intervals suggest no clinical relevant benefits from power training. Thus, the comparison between traditional resistance training and power training to improve muscle power and physical performance has led to inconclusive findings and more studies are needed to clarify the benefits both two training modes.
Beyond velocity of execution, it has been shown that the load utilized has an essential role in increasing strength and power output (Siegel et al. 2002) . Usually, load has been controlled by percentage of one maximal repetition (%1-RM) (Hakkinen et al. 2001) , and number of maximum repetitions (RMs) (Cadore et al. 2012) . In both cases, subjects perform a maximum effort and this test may cause discomfort and/or muscle damage (Adams et al. 2000; Latham et al. 2004 ). In addition, exercise series until concentric failure (maximal repetitions-RMs), may represent an effort uncomfortable for most subjects, especially beginners and sedentary (Focht 2007; Glass and Stanton 2004; Perri et al. 2002) .
Thereby, another approach to control training effort is using ratings of perceived exertion (RPE), based on the physical sensations that a person experiences during physical activity, including increased heart rate, increased respiration or breathing rate, increased sweating, and muscle fatigue (Robertson and Noble 1997) . Previous studies reported that RPE have relations with the weight used to perform resistance exercises in slow and moderate velocities (Gearhart et al. 2002; Lagally et al. 2002a ) and using fast velocity (Row et al. 2012) . Thus, the use of RPE allows replacement of the traditional strength tests, avoiding maximum efforts (Tiggemann et al. 2010) . In addition, its use enables the combined assessment of factors like discomfort, fatigue, and individual recovery state for each training session (Scott et al. 2016 ). Thus, RPE seems an efficient method to control training intensity. However, few studies have investigated the effects of traditional resistance and power training using RPE to control intensity in elderly people (Nelson et al. 1994; Row et al. 2012) . Furthermore, in these studies, the purposes were associated with fracture risk associated with osteoporosis and flexibility and not to the development of strength and muscle power. Thus, there is a lack of studies comparing effects of traditional resistance training and power training using RPE. More information on the effectiveness of RPE in increasing strength and muscle power can help professionals on the design of training programs, also increasing the adherence of novice subjects in early stages of training (Gearhart et al. 2002) .
Therefore, the purpose of this study was to compare the effects of 12 weeks of traditional resistance training and power training, using RPE to determine training intensity, on improvements in strength, muscle power, and ability to perform functional task in older women. Despite knowing that increases in velocity during strength exercises generate a reduced perception of effort (Kleiner et al. 1999) , the hypothesis of our study was that the magnitude of changes in movement velocity are not sufficient to cause significant differences in the strength, power, and functional variables.
Methods

Subjects
The number of participants required for the present investigation was calculated using G*Power software (version 3.0.1), with an alpha level of 0.05, a power of 90 %, and an effect size of 0.25 based on the maximal dynamic strength (i.e., leg extension) outcome from previous studies (Fielding et al. 2002b; Henwood and Taaffe 2006; Seynnes et al. 2004) . A sample size of 12 subjects per group was estimated to test our hypothesis. However, 15 participants were included in each group due to the possible sample loss along the training.
Thirty healthy elderly women (60-75 years) who have not participated in a resistance training program for at least 6 months and have not been involved in planned exercise with a weekly frequency greater than or equal to twice a week, volunteered for the study. All subjects were free from cardiovascular diseases and metabolic or orthopedic conditions that would prohibit them from performing physical exercises. Subjects were carefully informed of the purpose, procedures, benefits, risks, and discomfort that might result from this study. Thereafter, subjects gave their written informed consent to participate. The institutional research ethics committee approved all procedures of the present study. Participants were randomly assigned to a traditional resistance training group (TRT; n = 15; 65.6 ± 5.3 years; 65.2 ± 8.8 kg; 155 ± 5.0 cm; 26.8 ± 3.0 kg m −2
) and a power training group (PT; n = 15; 64.4 ± 4.0 years; 66.0 ± 10.5 kg; 157.2 ± 5.6 cm; 26.7 ± 4.3 kg m
−2
). At pre-training, a one-way analysis of variance (ANOVA) between groups assured the similar initial values for all dependent variables. Figure 1 depicts the steps to recruit and allocate participants to the experimental groups.
Experimental design
The experimental period of 16 weeks consisted of a 4-week control period followed by a 12-week training period. Firstly, subjects underwent two familiarization sessions that included instructions regarding correct technique and performance of all tests used in the study. After familiarization, 4 weeks of the study period (between the measurement at weeks −4 and 0) were used as control period when no training was carried out. Subjects were tested before and after this period. Thereafter, subjects started a supervised experimental training period for 12 weeks either assigned at TRT group or PT group. Measurements were repeated at the end of the training period. All measurements were performed by the same investigator using identical procedures in a single-blinded fashion. Subjects were instructed to avoid any changes in their diet or recreational physical activities (e.g., walking, jogging, biking, and aerobics) during the course of study.
Training program
Participants trained for 12 weeks, completing two workouts per week, in nonconsecutive days (i.e., 24 training sessions). In each training session, both groups performed the following exercises in this order: bilateral leg press, bench press, bilateral knee extension, seated row machine, bilateral leg curl, and abdominal crunch. With exception of crunch abdominal exercise, all exercises were performed on machines with weight columns (Ajustfitness, Caxias do Sul, Brazil). During the first 2 weeks of training, both groups performed concentric and eccentric phase of each repetition with 2 s each. After this period, the PT group performed all exercises for lower-body muscles moving the weights as fast as possible in the concentric phase and taking 2 s to complete the eccentric phase, while the TRT group continuously performed concentric and eccentric phases for 2 s each. All training sessions were supervised by at least two trained technicians and were performed in the Faculty of Serra Gaúcha gymnastic room.
The intensity of exercises was determined using ratings perceived exertion (RPE) Borg scale (ratings 6 to 20) (Borg 1970) . For assessing RPE during exercises, standard instructions and anchoring procedures were explained during two familiarization sessions (Gearhart et al. 2001) . The training protocol utilized is presented in Table 1 . The RPE ranged between 13 and 18 and their respective percentage of 1-RM was based in previous studies (Lagally et al. 2002b; Sweet et al. 2004; Tiggemann et al. 2010) . During the training period, after the last set of each exercise, subjects were asked Bhow would you rate your effort?^The question was answered by giving a RPE value to describe the effort of exercise. According to the response, if RPE was between one rating value above or below the pre-defined value, the weight was not modified. However, if RPE was two rating values above or below from the predefined value, the weight was modified for the next workout between 5 and 10 %. The amount of rest between sets was standardized for all subjects in 2 min.
Maximal dynamic strength
Subjects performed the one-repetition maximum (1-RM) tests for leg press and knee extension on the same equipment used during training. Thereafter, they performed one set of 8-10 repetitions for each exercise with a light load as warm up. After 3 min of rest, the resistance was increased until they were unable to lift the additional weight throughout the full range of motion. Complete range of motion, proper technique, and appropriate cadence (2 s concentric and 2 s eccentric) were required for successful trials. All values of 1-RM were determined within five attempts with rests of 3-5 min between each trial and 10 min between different exercises.
Maximal vertical jump
Squat jump (SJ) and counter movement jump (CMJ) were performed on a AMTI OR6-6WP force platform capturing data at 1000 Hz, calibrated before the test according the manufacturer's instructions and interfaced with a personal computer with the software AMTIforce. Before maximal tests, subjects were familiarized with the procedures by performing 3-4 trials.
For the SJ, subjects were instructed to stay on the platform with their feet in shoulder width distance and hands placed on the side of the hips. Subjects squatted until their thighs were approximately parallel to the floor and maintained this position for a count of 3 s, after which subjects explosively jumped vertically. The only movement permitted during the explosive phase of the jump was upward. For performance of the CMJ jump, they were also instructed to stay on the platform with their feet in shoulder width distance and hands placed on the side of the hips. Subjects squatted until their thighs were approximately parallel to the floor and downward movement was followed immediately by an explosive upward vertical jump. In both tests, they were instructed to jump as high as possible while avoiding horizontal displacement and without bending their knees during flight time. No more than six attempts were necessary to determine the highest SJ and CMJ for each participant. Subjects were permitted 2 min of rest between trials of the same type of jump and between sets of different types of jump. The height of the jumps was determined by the equation provided in a previous study (Bosco et al. 1983 ) ((height = 9.8 · (flight time) 2 /6)] using the MATLAB software (Bosco et al. 1983 ). The highest SJ and CMJ height achieved were used in the statistical analysis.
Rate of force development
The rate of force development (RFD) over time interval of 0-100 ms (RFD100) and the maximal RFD (RFDmax) were calculated from the force-time curve (Δforce/Δtime) obtained during the highest SJ. The RFD100 was calculated as the average of the force produced during the first 0-100 ms, while that RFDmax was calculated as the maximal force produced during SJ divided by the time taken to achieve peak force. The onset of muscle contraction was defined as the time point at which the curve exceeded subject's body mass.
Functional performance
All subjects undertook a series of tests to assess their functional capacity (Henwood and Taaffe 2006) . For each test, subjects were instructed to move safely but as fast as possible. The time taken to perform test was assessed using a manual stopwatch (Casio S 70, Tokyo, Japan). In each day, the tests were performed in duplicate (except 6-min walking test, performed only once), with 5 min of rest between trials of the same type of test and 20 min between different tests. The average of trials, in the second day of test, was used for statistical analyses.
Six-minute walking test
The 6-min walking test was conducted in a 54-m course. A line was made at each end of the walkway to indicate where subjects had to turn. Subjects were instructed to Bwalk as far as possible during 6 minutes.^They were instructed to walk continuously, if possible, but they could slow down or stop if necessary. The outcome measure was the total distance covered in 6 min.
Stair climb
Subjects were required to climb 10 stairs (0.18 m high and 0.30 m long) as fast as possible, without using the handrails. The stopwatch was started when the participant's foot touched the first step and was stopped when both feet were at the top of the tenth step.
Timed up and go (TUG)
For the TUG test, subjects sat on a standard chair (0.43 m height from the floor) and were instructed to get up and walk for 3 m, to a cone on the floor, walk around the cone, return, and sit all the way back in the chair as fast as possible. Time was recorded to the nearest millisecond from the time the person's buttocks left the chair until his/her return to the chair. Chair rise to standing (CRS)
The chair rise to standing (CRS) was performed with a standard chair (0.43 m height from the floor). Subjects remained seated on the chair with both hands crossed over their chest and feet shoulder width apart. The test started with a verbal signal, and then subjects rose to a standing positing and returned to a fully sited position five times as fast as possible.
Statistical analysis
All results are presented as means ± standard deviations. The normality and homogeneity for outcome measurements were tested using Shapiro-Wilk and Levene's tests, respectively. The variables RFD100 and 6-MWT were transformed to their base 10 logarithms to ensure normality. Statistical comparisons in the control period (from week −4 to week 0) within groups were performed using Student's paired t tests. The MannWhitney test was used to compare between groups for the scores regarding health stage and physical activity level at pre training. Unpaired t tests were used to test significant differences between groups before training period. Training-related effects were assessed using a two-way analysis of variance (ANOVA) with repeated measures (group vs. time). Bonferroni post hoc tests were used to test for pairwise differences when significant main effects were observed. All statistical tests were evaluated for statistical significance at α = 0.05. All tests were conducted using SPSS version 17.0 (Chicago, IL).
Results
Subjects
No significant differences (p > 0.05) were observed between groups for the descriptive variables (weight, height, and BMI) at baseline.
Training intensity
In Table 2 , training intensity relative to percentage of 1-RM and RPE utilized in all exercises during the training period for both groups is presented. There was no significant difference between groups for percentage of 1-RM and RPE utilized throughout the training period (p > 0.05).
Maximal dynamic strength
At baseline, there was no significant difference between groups in any of the three exercises tested (p > 0.05).
The two-way ANOVA showed a significant main effect for time for leg press and knee extension 1-RM in both groups (p < 0.001); however, there was no differences between groups (p > 0.05). After training period, both groups had significant increases in 1-RM for leg press (56.3 ± 14.5 % for the TRT group and 60.3 ± 20.5 % for the PT group) and knee extension (16.1 ± 5.9 % for the TRT group and 22.9 ± 11.6 % for the PT group) (Fig. 2) .
Maximal vertical jump
There were no significant differences between groups in SJ and CMJ, at baseline (p > 0.05). The two-way ANOVA showed a significant main effect for time SJ and CMJ (p ≤ 0.001); however, there were no differences between groups (p > 0.05).
After training period, significant increases (p < 0.001) occurred in SJ height (25.6 ± 15.7 % for the TRT group and 34.3 ± 22.7 % for the PT group) and CMJ (21.5 ± 19.7 % for the TRT group and 28.3 ± 20.7 % for the PT group) (Table 3) . 3-4 50.2 ± 7.7 13.1 ± 0.7 50.6 ± 10.3 13.4 ± 1.1 5-6 60.3 ± 4.5 13.9 ± 0.7 60.1 ± 5.0 13.9 ± 0.8 7-8 69.1 ± 9.3 16.4 ± 0.8 68.4 ± 11.0 16.3 ± 0.7 9-10 69.3 ± 3.4 15.6 ± 1.1 67.4 ± 3.1 15.8 ± 1.1 11-12 75.5 ± 7.7 17.5 ± 0.6 73.9 ± 7.0 17.3 ± 0.8
%1-RM percentage of one-repetition maximum, RPE ratings of perceived exertion
Rate of force development and time to peak of force There were no significant differences between groups for RFD100, RFDmax, or time to maximum strength at baseline (p > 0.05). The two-way ANOVA showed a significant main effect for time RFD100 and time to peak of force in both groups (p < 0.001); however, there were no differences between groups (p > 0.05). After training program, both groups significantly (p < 0.05) and similarly increased the RFD100 and reduced the time to peak of force during the SJ test (Table 3) .
Functional performance
At baseline, there were no significant differences in any test used to assess the functional performance (p > 0.05). For the 6-min walking test, stair climb, TUG, CRS, and 6-m walk the ANOVA showed a significant main effect for time for both groups (p < 0.001). Furthermore, there were significant differences between groups at the 6-m walk test (p < 0.05). Significant increases in physical performance occurred after training in both groups for 6-min walking test (6.8 ± 6.1 % for the TRT group and 8.7 ± 5.4 % for the PT group), stair climb (15.1 ± 7.6 % for the TRT group and 18.6 ± 14.7 % for the PT group), TUG (11.2 ± 7.2 % for the TRT group and 5.2 ± 11.8 % for the PT group), and CRS (20.0 ± 10.0 % for the TRT group and 12.1 ± 10.0 % for the PT group) ( Table 4 ).
Discussion
The purpose of this study was to compare the effects of 12 weeks of PT and TRT using RPE to determine training intensity on strength, muscle power, and ability to perform functional task in older women. The main findings of the present study were that both programs significantly and similarly enhanced strength, muscle power, and functional performance. These findings support the effectiveness of TRT and PT, using RPE to control training load to mitigate harmful aging effects in elderly women. Both groups showed significant improvements after 12 weeks of training in strength and power, and increases found in the current study were similar to those reported in previous studies which utilized %1-RM or RMs for controlling training intensity (Correa et al. 2012; Miszko et al. 2003a; Ramirez-Campillo et al. 2014a) . The literature has shown strong correlations between load and RPE level during strength training sessions (Tiggemann et al. 2010) . Likewise, it is known that higher velocity of execution generates a lower RPE when compared to lower velocities (Kleiner et al. 1999) . Thus, while the PT group used higher velocities, this change did not lead to differences in loads (Table 2) . Moreover, the literature has shown that small differences in loads may not represent consistent or functional changes in neuromuscular responses (Rabelo et al. 2004) . Rabelo et al. (2004) , with only 10 weeks of traditional strength training intervention, found similar responses in total force between two different intensities (50 vs 80 % 1-RM), being justified by methodological differences between studies and the participants' fitness level. Regarding power training, we found only one study that compared different loads on PT (20 vs 50 vs 80 % 1-RM) and showed that while maximum strength gains were higher in the group that trained with the highest loads (13 vs 16 vs 20 %, p < 0.05, respectively), similar power gains were found (≈15 %, p < 0.05) (De Vos et al. 2005) . So it seems that muscle power could be trained using varied loads (20-80 % of 1-RM), which is not the case for muscle strength.
Furthermore, our study adds that traditional resistance training using REP may also be used to increase muscle power from the lower limbs in elderly women. Regarding power training, to our knowledge, this is the first study that showed increases in power following a training period using RPE to control load. It has been reported that improvements in muscle power are achieved by performing exercises with maximal movement velocity and using different intensities (Siegel et al. 2002) . In the present study, subjects from the PT group performed each repetition with maximal velocity, so it is possible to ascertain that RPE used during training corresponded to 40-70 % of 1-RM.
There were no significant differences between groups regarding improvements in maximal strength from the lower limb muscles. These findings are similar to those previously reported for elderly subjects, which also did not show significant differences between traditional strength training and power training in increases of maximal strength of lower limbs (Henwood et al. 2008; Ramirez-Campillo et al. 2014b; Wallerstein et al. 2012) . Together, these results may suggest that traditional strength training and power training are equally effective in increasing the capacity to produce maximal strength. It has been shown that training load have an impact on strength gains (Mitchell et al. 2012) , due to combined morphological and neural adaptations. Previous studies reported similar muscle hypertrophy and neural adaptations for traditional resistance training and power training (Nogueira et al. 2009; Wallerstein et al. 2012 ). Thus, it is possible to suggest that, in the current study, both groups had a similar muscle hypertrophy and neural drive increments that have been transferred to maximal strength. In this way, the option for power training to increase maximal strength in elderly people may be a good alternative, because power training compared to traditional resistance training can be used to reduce workload per exercise session (Henwood et al. 2008 ) which may increase the adherence of participants. It has been reported that traditional strength training may promote small enhancements in performance of SJ and CMJ (Ramirez-Campillo et al. 2014a ). However, power training has been showed to be very effective in improving the performance of old subjects in CMJ (Ramirez-Campillo et al. 2014a ). So, it was expected a larger enhance in SJ and CMJ performance in the PT group. However, in the present study, both groups improved significantly and similarly the ability to perform SJ and CMJ. These findings are in accordance with two previous studies that did not show differences between traditional resistance training and power training in improvements of CMJ ability in elderly women (Correa et al. 2012; Ramirez-Campillo et al. 2014a) . Increases in the ability to perform jumps have been associated with strength gains in upper and lower leg muscles (Sanborn et al. 2000) . In our study, subjects obtained similar gains in maximal strength, which may be explained by similar improvements in SJ and CMJ. However, more studies comparing power training and traditional strength training and improvements in ability to perform SJ and CMJ are necessary.
After training, both groups showed similar increases in the RFD100 and reductions in time to maximum strength. Our results suggest that elderly women could perform a traditional resistance training and power training to obtain significant improvement in explosive force production of lower limbs. The training using high velocity is well recognized to enhance RFD in elderly subjects; likewise, our results show that traditional resistance training may also be a useful tool to improve the RFD in elderly women. The generation of explosive force can be explained from a combination of morphological and neural factors (Folland et al. 2014) . Recently, it has been shown that, at the initial 100 ms of contraction, the neuromuscular activation and maximal voluntary force seem to be largely determinants of RFD (Folland et al. 2014) . Previous studies have shown that traditional resistance training and power training equally are effective to promote muscle strength gains and neural adaptations (Nogueira et al. 2009; Wallerstein et al. 2012) . Thus, in the current study, both training modes promoted similar improvements, which may suggest that traditional resistance training and power training contributed similarly to factors associated with RFD100 and time to maximum strength. These improvements, mainly in RFD100, represent significant benefits for elderly performing daily living tasks, because it has been shown that improvements in RFD are associated with better posture control and balance (Izquierdo et al. 1999) , increasing neuromuscular economy (Cadore et al. 2011 ) and diminishing the risk of falls (Pijnappels et al. 2008 ).
In the current study, both training programs showed significant and similar effectiveness in improving functional performance. These results are in accordance with a previous study which did not find significant differences between traditional resistance training and power training (Henwood et al. 2008) ; in contrast, it is contrary with many others that found superior gains with power training in functional performance (Miszko et al. 2003a; Ramirez-Campillo et al. 2014a ). Although there are many studies reporting the superiority of power training, our findings support previous suggestions that functional improvements are not exclusively limited to training performed in high velocity, so traditional resistance training can also provide benefits (Miszko et al. 2003a ). This improvement in functional performance has key importance for elderly population. It has been shown that better performance during walking and raising from a chair is associated with better daily life activities and locomotion, improved health, and improvement in quality of life (Mosallanezhad et al. 2014; Ramirez-Campillo et al. 2014b ). Thus, our results reinforce the suggestion that power training and traditional resistance training are useful tools to mitigate the effects of aging on functional performance.
In general, the present study confirms that the use of perceived exertion in traditional or high-velocity training leads to increases in neuromuscular and functional responses. However, no difference was found between groups, which may be justified by several factors. Possibly, the velocity of the concentric phase was not sufficiently different (for example, while the TRT performing the concentric phase in 2 s, the PT did so at maximum velocity which could suggest approximately 1 s per repetition) (Fielding et al. 2002b; Miszko et al. 2003b) . Furthermore, during training, elapse and the consequential load increase possibly caused a speed reduction. Finally, the sample consisted of women between 60 and 75 years in good health, different to previous studies which highlighted that TP has been more effective in functionally debilitated populations or older ages (Rice and Keogh 2009 ). The lack of velocity measurements may have limited our control of the velocity for the PT group, which can be further amended by the use of accelerometers or isokinetic equipment. In addition, the lack of a control group, may also have limited the results of this study. For future studies, we suggest conducting a training for a longer period and in other populations to assess if the observed results would be sustained.
Conclusion
In summary, traditional resistance training and power training using RPE scale to control intensity were significantly and similarly effective in improving maximal strength, muscle power, and functional performance of lower limbs in elderly women. In additional, these outcomes have an important practical application for the design of resistance training programs, because they show that RPE may be used with elderly women for effective enhancements in muscle and physical function.
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